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(§4) Robot manipulateur cartes len Incorporant des moyens de transmission a courroie. 

(57) L'invention est du domaine des dispositifs de manu- 
temion et elle a pour objet un manipulateur, du type "robot 
cart6sien" 

Ce manipulateur, du genre de ceux comprenant des ele- 
ments fixes (8) supportant au moins un ensemble mobile 
(1, 2), lui-meme, supportant un organe effecteur (30, 31), 
I'ensemble mobile (1 , 2) comprenant une pluralite de cha- 
riots (3, 23 et 4, 22) en etage, chaque chariot d'une part 
supportant un chernin de guidage (20, 21) du deplacement 
du chariot lui succedant et d'autre part etant rehe a un or- 
gane moteur (12, 13, 14, 15) par des moyens de transmis- 
sion, est principalement caracterise en ce que les moyens 
de transmission sont des courroies (10, 11 et 26, 27) en 
boucle, chacune des extremites des chemins de guidage 
(20, 21 ) comportant des poulies de renvoi (16, 17 et 28, 29) 
et les organes moteurs etant des roues motrices (12, 13 et 
24, 25) supportees par lesdits elements fixes (8). 
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L ' invention est du domaine 
des dispositifs de manutention, dits manipulateurs a comman- 
de programmee, et elle a plus particulierement pour objet 
un manipulateur du genre dit "robot cartesien" capable 
de deplacer un ou plusieurs organes effecteurs suivant 
au moins deux directions dans l'espace. 

On rappelle que les robots 
cartesiens sont notamment destines a la manutention automa- 
tisee pour des applications comme la palettisation, le 
stockage, et 1- alimentation ou le dechargement de machines. 
Ces robots sont principal ement constitues d«un ensemble 
d- elements fixes formant une ossature et supportant des 
ensembles et des sous -ensembles mobiles, les sous-ensembles 
mobiles se deplacant par rapport aux ensembles mobiles, 
qui eux-memes se deplacent par rapport a 1' ossature. 

Chacun des mouvements des ensem- 
bles et sous-ensembles mobiles sont generes pair des organes 
moteurs qui peuvent etre pilotes par des moyens d'automa- 
tisation ou de progr animation. Un de ces organes moteur 
est generalement situe sur 1- ossature et genere le mouvement 
d'un ensemble mobile, ledit ensemble mobile supportant 
au moins un organe moteur generant le mouvement d'un sous- 
ensemble mobile. Les deplacements des ensembles et sous- 
ensembles mobiles sont generalement rectilignes suivant 
des axes perpendiculaires entre eux. 

Pour connaxtre 1 • environnement 
technologique de la presente invention, on pourra se repor- 
ter aux manipulateurs decrits par les publications des 
brevets PR2639572 (RENAULT et EVOLUTECH) et FR2606313 
(THIERON SA) . 

Les performances de ces robots 
sont directement liees a leurs capacites dynamiques, c'est- 
a-dire aux vitesses et aux accelerations des elements en 
mouvement, qu'ils peuvent developper. Ces capacites sont 
limitees par l'inertie des masses des elements mobiles. 

Le but de la presente invention 
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est de proposer un robot cartesien aux capacites dynamiques 
accrues, ledit robot pouvant travailler non seulement pour 
des operations courantes telles que palettisation ou stocka- 
ge f mais aussi . en milieu hostile, et/ou a haute cadence 
5 et/ou pour des operations necessitant une grande flexibility 

ou une operation double, telle que clouage ou soudage. 

Selon 1 f invention , un robot 
cartesien, du genre des robots manipulateurs equipes de 
moyens de prograramation et/ou de moyens d 1 automatisation, 

10 comprenant des elements fixes formant une ossature sup- 

portant au moins un ensemble mobile supportant lui-meme 
un organe effecteur mobile, ledit ensemble mobile comprenant 
une pluralite de chariots en etage se supportant succes- 
sivement jusqu f au dernier chariot, dit d'extremite, qui 

15 supporte ledit organe effecteur, chacun des chariots, d'une 

part supportant un chemin de guidage du deplacement d f un 
autre chariot lui succedant, et d' autre part etant relie 
a un organe moteur par des moyens de transmission, le pre- 
mier chariot se deplagant suivant un axe X le long d f un 

20 premier chemin de guidage, celui-ci pouvant etre supporte 

par un des dits elements fixes formant l f ossature, les 
organes moteur s etant situes a une extremite dite premiere 
du premier chemin de guidage et mis en oeuvre par l'interme- 
diaire de moyens de coordination des mouvements qu'ils 

25 generent, les moyens de transmission relies a chacun des 

dits chariots successifs, d'une part s'etendant chacun 
sur au moins la longueur cumulee du chemin de guidage du 
chariot auquel ils sont relies et des chemins de guidage 
des chariots le precedant, et d 1 autre part comprenant des 

30 moyens de renvoi du mouvement genere par 1' organe moteur 

auquel ils sont relics, depuis l f axe X de deplacement du 
premier chariot et success ivement suivant les axes de depla- 
cement des chariots precedents celui auquel ils sont relies, 
est principalement caracterise en ce que les moyens de 

35 transmission sont des courrroies en boucle af f ectees a et 

en prise chacune sur un chariot, les moyens de renvoi etant 
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des poulies de renvoi situees a chacune des extremites 
des chemins de guidage, et les organes moteurs etant des 
roues motrices. II resulte de ces dispositions d'une part 
que les capacites dynamiques du robot sont accrues par 
le fait que les masses en mouvement sont reduites, et 
d' autre part que le robot peut travailler en milieu hostile 
par le fait que des moteurs generant le mouvement des roues 
motrices peuvent etre eloignes des organes efecteurs. 

Lesdits moyens de coordination 
comprennent avantageusement au moins un differentiel pilo- 
table induisant le deplacement d'une part dans un meme 
ensemble mobile, de l'un quelconque des chariots le long 
de son axe en fonction du deplacement d'un autre quelconque 
chariot le long de son axe, et d' autre part d'un ensemble 
mobile au moins, les moyens de pilotage du differentiel 
au moins etant un moyen du groupe des moyens comprenant 
les moyens hydrauliques , les moyens electriques, et les 
moyens mecaniques incorporant un embrayage et un frein, 
de telle sorte que le differentiel au moins coordonne en 
fonction de la position assignee aux organes effecteurs, 
les deplacements des chariots mobiles successifs entre 
eux et les deplacements de 1' ensemble mobile au moins. 
II resulte que le robot presente une grande flexibility 
de manoeuvre, d'une part du fait que les moyens de trans- 
mission sont des courroies et d' autre part de la possibility 
de gerer le deplacement des organes effecteurs par des 
combinaisons controlees de la mise en oeuvre de celles- 



ci. 



Selon une forme preferee de 
realisation, ledit premier chariot supporte au moins un 
chemin de guidage, dit deuxieme, d'au moins un deuxieme 
chariot guide en deplacement suivant un axe Z convergent 
avec l'axe X et relie a une deuxieme roue motrice par des 
deuxiemes courroies . 

Selon une premiere forme de 
realisation, le robot comporte au moins deux ensembles 
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mobiles supportant chacun un organe effecteur, de telle 
sorte que les deux organes effecteurs peuvent former ensem- 
ble une pince par le deplacement conjugue des deux ensembles 
mobiles . 

Selon une deuxieme forme de 
realisation, le robot comprend au moins deux dits deuxiemes 
chariots , supportant chacun un organe ef f ecteur similaire, 
tel que plateau, les deux dits deuxiemes chariots se depla- 
gant le long du premier chemin suivant deux axes Z et Z 1 
paralleles, de telle sorte que deux organes effecteurs 
forment ensemble une pince par le deplacement conjugue 
des deux deuxiemes chariots supportant chacun l'un deux. 

II resulte desdites premiere 
et deuxieme formes de realisation, non seulement que le 
robot integre une fonction de pince a grande capacite d T ou- 
verture dont le serrage peut etre symetrique ou non, mais 
aussi que le robot peut constituer un support d'une plura- 
lity d'outils en vue de la realisation d' operations succes- 
sives . 

Selon une forme avantageuse 
de realisation, le robot comprend au moins deux dits deu- 
xiemes chariots se deplagant chacun le long d'un chemin 
de guidage suivant deux axes Z et Y convergents. 

Selon une autre forme avanta- 
geuse de realisation, le deuxieme chariot au moins support e 
un chemin de guidage dit troisieme le long duquel se depla- 
ce, suivant un axe Y convergent avec ledit axe Z, deux 
chariots dits troisiemes relies a une troisieme roue motrice 
generant leurs deplacements par des troisifemes raoyens de 
transmission, les troisiemes moyens de transmission depuis 
l f axe Z vers l'axe Y etant formes d'une vis a bille ma- 
noeuvree depuis l'axe X au moyen de troisiemes courroies , 
les deux troisiemes chariots s'assemblant avec ladite vis 
a bille en vue de leur deplacement chacun le long de I'une 
des extremites de celle-ci ; d'ou il resulte que les organes 
effecteurs supportes par chacun des deux dits troisiemes 
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chariots foment ensemble une pince, les deux dits troi- 
siemes chariots se deplacant simultaneraent pour se rap- 
procher ou s' eloigner. 

Avantageusement, les courroies 
sont des courroies dentees et, de preference, equipees 
de tendeurs de precharge. 

L'ossature est de preference 
une ossature du groupe de celles comprenant les potences, 
celles-ci pouvant etre articulees, les portiques comprenant 
deux poteaux, les portiques comprenant quatre poteaux en 
vue de permettre au robot de couvrir une surface de travail 
importante . 

Les moyens de guidage sont 
avantageusement des moyens du groupe de ceux mettant en 
oeuvre les dispositifs de recirculation k billes et les 
dispositifs a galets circulant le long de rails, d'ou il 
resulte que le robot peut se deplacer de maniere precise 
et a. une vitesse importante. 

Chacun des elements mobiles 
est de preference equipe d'un dispositif limitateur de 
course et d'amortisseurs en vue d'une approche industrielle 
de 1' utilisation du robot. 

La presente invention sera 
mieux comprise et des details en relevant apparaltront 
a la description qui va etre faite d'une forme preferee 
de realisation, en relation avec les figures des planches 
annexees, dans lesquelles : 

- la fig.l est une representa- 
tion schematique partielle d'un robot selon un premier 
exemple de realisation de 1' invention, 

- la fig. 2 est un schema figu- 
rant les moyens de motorisation et de coordination mis 
en oeuvre dans le robot de la fig.l, 

- les fig. 3 et 4 illustrent 
respectivement un deuxieme exemple de realisation de robot, 
et les liaisons entre ses organes moteurs, 
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- les fig. 5 et 6 illustrent 
respectivement un troisieme exemple de realisation de robot, 
et les liaisons entre ses organes moteurs, 

- les fig, 7 a 10 sont chacune 
une representation schematique d'autres formes de realisa- 
tion d'un robot selon l 1 invention correspondantes a dif- 
ferentes applications. 

Sur la fig.l, un robot selon 
1' invention comprend deux ensembles mobiles 1 et 2 . La 
base de chacun d'eux est forme de deux premiers chariots 
3 et 4 circulant le long d'un premier chemin de guidage 
6 qui est supporte par un element fixe 8 formant l'ossature 
du robot. Des premieres courroies 10 et 11 relient chacun 
des premiers chariots 3 et 4 a des premieres roues motri- 
ces 12 et 13 situees a une extremite 14 , dite premiere, 
du premier chemin de guidage 6. Les premieres courroies 
10 et 12 en boucle, sont affect£es et en prise chacune 
sur un chariot 3 et 4 et s'etendent chacune sur la longueur 
du premier chemin de guidage 6. Ces courroies 3 et 4 sont 
orientees suivant un axe X de deplacement des premiers 
chariots par des premieres poulies de renvois 16 et 17 
situees en regard des premieres roues motrices 12 et 13 
a l f autre extremite 18 du premier chemin de guidage 6. 

Chacun des ensembles mobiles 

1 et 2 supporte un deuxieme chemin de guidage 20 et 21 
le long duquel circule un deuxieme chariot 22 et 23. Chacun 
de ces deuxiemes chariots est relie a une deuxieme roue 
motrice 24 et 25 situee a 1' extremite 14 dite premiere, 
du premier chemin de guidage par des deuxiemes courroies 

2 6 et 27 en boucle qui s'etendent sur les longueurs cumulees 
du premier chemin de guidage 6 et du deuxieme chemin de 
guidage 20 ou 21. Ces courroies 26 et 27 sont orientees 
depuis l'axe X vers un axe Z de deplacement du deuxieme 
chariot 22 ou 23 par des deuxiemes poulies de renvoi 28 
et 29 situees a chacune des extremites de chacun des chemins 
de guidage 6 et 20 ou 21. 
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Chacun des deuxiemes chariots 
22 et 23 supporte un organe effecteur 30 et 31. Par le 
deplacement conjuge des premiers chariots 3 et 4, les orga- 
nes effecteurs 30 et 31 ferment ensemble une pince 32. 

Sur la fig. 2, les roues motri- 
ces 12, 13, 24 et 25 sont reliees entre-elles par des dif- 
ferentials 34, 35, 36 pilotables en vue de coordoner les 
deplacements, d'une part des deuxiemes chariots 22 et 23 
entre eux, et d- autre part des premiers chariots 3 et 4 
avec les deuxiemes chariots 22 et 23. 

On rappelle que des differen- 
tiels, tels que 34,35,36 comprennent essentiellement un 
arbre d' entree, un arbre de sortie et une cage rotative 
agences de maniere connue. 

Les deplacements simultanes 
et identiques des premiers chariots 3 et 4, les deuxiemes 
chariots 22 et 23 etant immobiles par rapport aux premiers 
chariots 3 et 4, sont generis par les premieres roues mo- 
trices 12 et 13 au moyen d'un premier moteur 38. Ce moteur 
38 entraine la roue mo trice 12, dite premiere, de l'un 
des premiers chariots 4. cette roue motrice 12 est montee 
sur 1- arbre d' entree d'un premier differentiel 34, et la 
roue motrice 13 dite deuxieme, de l'autre premier chariot 
3 est montee sur 1- arbre de sortie de ce meme differentiel 
34. • 

L'ouverture ou la fermeture 
de la pince 32 sont obtenues , d'une part par un deplacement 
dif f erencie et coordonne de chacun des premiers chariots 
3 et 4 et d' autre part par un contr6le de l'immobilite 
des deuxiemes chariots 22 et 23 par rapport aux premiers 
chariots 3 et 4. 

Le deplacement differencie 
et coordonne de chacun des premiers chariots 3 et 4 est 
obtenu par la mise en oeuvre d'un deuxieme moteur 40 qui 
entraine en rotation la cage rotative du premier differen- 
tiel 34. L'immobilite des deuxiemes chariots 22 et 23 est 
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obtenue au moyen d'un jeu de deux differentials 35 et 36. 
L'arbre d f entree de l'un de ceux-ci 35 , dit deuxieme, est 
relie a la premiere roue motrice 12 ; la roue motrice 2 4 
dite troisieme, d f entrainement d'un premier deuxieme chariot 
5 4 est monte sur l'arbre de sortie dudit deuxieme diffe- 
rential 35. L'arbre d 1 entree de 1' autre differentiel 3 6 , 
dit troisieme, dudit jeu de differentiel est relie a la 
deuxieme roue motrice 13 ; la roue motrice 25 dite qua- 
trieme, d 1 entrainement du second desdits deuxiemes chariots 
10 23 est montee sur l'arbre de sortie du troisieme diffe- 
rentiel 36. 

lies deplacements simultanes 
et identiques des premier 22 et second 23 deuxiemes cha- 
riots, les premiers chariots 3 et 4 etant immobiles, sont 
15 generes par lesdites troisieme 24 et quatrieme 25 roues 
motrices au moyen d'un troisieme moteur 42 qui entraine 
chacune des cages rotatives des deuxieme 35 et troisieme 
36 dif ferentiels . 

Sur la fig. 3, le premier chariot 
20 4 support e un deuxieme chemin de guidage 22 le long duquel 
circule deux dits deuxiemes chariots 44 et 45 supportant 
chacun un organe effecteur 46 et 47. Le deplacement conjugue 
de I'un des deuxiemes chariots 46 suivant un axe Z, et 
de 1' autre 47 des deuxiemes chariots suivant un axe Z' 
25 parallele a l'axe Z confere aux organes effecteurs 46 et 
47 une fonction de pince 48. 

Sur la fig. 4, la roue motrice 
12, dite premiere, du premier chariot 4 est entrainee en 
rotation par un premier moteur 30. 

30 L'arbre de sortie d'un differen- 

tiel 50, dit premier, est relie a la roue motrice 24 de 
I'un 44, dit premier, des dits deuxiemes chariots ; l'arbre 
de sortie d'un deuxieme differentiel 52 est relie a l f autre, 
dit deuxieme 45 desdits deuxiemes chariots ; l'arbre de 

35 sortie du premier differentiel 5 0 est relie a l'arbre d' en- 
tree du deuxieme differentiel 52. Un deuxieme moteur 54 
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braval , d e 1Sp ° Sit " ae 56 comports U n em . 

brayage at an frein, est plac< da „ s 

entre la mo teur 54 alt ^ ^ rotat ™ 

deuxxeme differential 52. 6 du 

, . Les Replacements du oremi^T- 

charxot 4 sont obtenus oar 1* mia *> Premxer 

moteur 38 „ - . en ° SUVre du Premier 

moteur 38 at du frexn du dispositif de liaison 56 ledit 

frexn assurant Limmobilite des deuxie.es chariots 44 et 
45 par rapport au premier chariot 4. 

^ ■> • L'ouverture ou la fermeture 

de la pxnce 48 sont obtenues oar 1* m -io ermeture 

es P ar la mise en oeuvre du deu- 
xxeme moteur 54 et a** i i on u„, ^ 

56> * dS 1 embr ayage du dispositif de liaison 

AA SUr la fi ^' 5 ' le deuxieme cha- 

rxot 44 supporte un troisieme chemin de guidage 60 le long 

eTs^dlL? 1 ^' SU±Vant Un Y > — Chariots 1 

et 59 dxts troxsxemes relies a une troisieme roue motrice 
61 au moyen de troisiemes moyens de transmission. 

Les tr oisiemes moyens de trans- 
Missions scat composes, d-une part d'une courroie 63 s-eten- 

TL S Z I lon * ueurs omnulsss aes pre - ie - 6 - «~ 

64 a tall, attendant sur la longueur da troisitae obemin 
^ 9«*9- 60. Las troisitaes charlots 58 et „ supporten n 

chaaun un organs effecteur 46 at 47 et s-».*. „, \- 

la iM= i hin assamblent ayec 

des extremxtes de celle-ci. 

Sur la f ig-6, le montage des 

moyens de motorisation et . ^ • • 

fc lon et de coordxnatxon des mouvements 

est xdentigue a celui decrit sur la fig. 4. 

Les deplacements du oremier 
char.ot 4 sont obtenus pa, la Mae an oeuvre da P lZT ax 
moteur 38 at da train du dispositif da liaison 56. 

ahariot 44 sont' obtanas 'T a ' PlaCements *• «—«-. 

nt obtenus par la mise en oauvre du deuxieme 
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moteur 54 et de I'embrayage du dispositif de liaison 56. 

L 1 ouverture et la fermeture 
de la pince 48 sont obtenues par la mise en oeuvre du deu- 
xieme moteur 54 et du frein du dispositif de liaison 56. 

Le dispositif 56 est qualifie 
de "liaison" en raison du fait qu f il controle la relation 
entre l'arbre de sortie du moteur 54 et le differentiel 
52. 

Sur la fig. 7/ l'ossature est 
un portique comprenant deux poteaux 66 et 67 et les organes 
effecteurs 46,47 sont des outils, tels que cloueuses. 

Sur la fig- 8, l'ossature est 
une potence 68 qui peut etre articulee suivant un axe G 
de rotation. 

Sur la fig. 9, le robot comporte 
une pluralite de premiers chariots , comportant chacun un 
tapis roulant anime par une courroie 26, les chariots res- 
tant equidistants entre-eux mais pouvant etre deplaces 
ensemble par une courroie 11. 

Sur la fig. 10, l'ossature est 
un portique comprenant quatre poteaux 70,71,72 r 73. 

Sur les fig. 7 a 10, on a designe 
par les memes references qu'a la fig.l les organes remplis- 
sant des fonctions analogues ; sur ces figures, des moyens 
de programmation 74 gerent les mises en oeuvre des diffe- 
rents moteurs et, par consequent, les deplacements des 
differents chariots. 

Bien que l'on ait decrit et 
represents une forme preferee de realisation, il doit etre 
compris que la portee de la presente invention n'est pas 
limitee a cette forme mais qu'elle s 1 etend a tout dispositif 
comportant les caracteristiques enoncees plus haut. 
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1- Robot cartesian, du genre des robots manipulateur equi- 
pes de moyens de progra.mation (74) et/ou de moyens 
d automatxsation, comprenant des elements fixes formant 
une ossature supportant au moins un ensemble mobile 
(1 et 2) supportant lui-meme un organe effecteur (30 
et 31) xaobxle, ledit ensemble mobile (1 et 2) comprenant 
une plurality de chariots (3,23 et 4,22) en etage L 
support ant success ivement jusqu'au dernier chariot, 

(30 Tf' ^ SUPP ° rte led±t ° rganS eff — 
(30 et 31, chacun des char±otSf d , une s 

un chemxn de guidage (20,21, du deplacement d'un autre 
chariot lui succedant, et d'autre part etant relie 
a un organe moteur (12,13,24,25) par des moyens de 
transmxssion, le premier chariot se deplacant suivant 
un axe x le long d'un premier chemin de guidage (6), 
elux-ox pouvant etre supporte par un ■ desdits elements 

"I £ !° rmant 1,OSSatU ~' 1- organes moteurs (12, 
13,24 25, etant situes a une extremite dite premiere 
(14) du premier chemin de guidage (6) et mis en oeuvre 
Par 1 xntermediaire de moyens de coordination des mouve- 
ments qu'ils generent, les moyens de transmission relies 
a chacun desdits chariots successifs, d'une part at- 
tendant chacun sur au moins les longueurs cuxaulees 
du chemxn de guidage des chariots le precedant, et 

28 a 2 T/ art COmPrenant dSS «*— * renvoi (1 6 , 17 , 

^8,29) du mouvement genere oar l- orf T ano *. 

3 & aJ - - 1 - organe moteur auauel 

xls sont relies, depuis 1'axe X de deplacement du pre- 
fer chariot (4,3) et successivement suivant les axes 
de deplacement des chariots precedents celui auquel 
xls sont relies, vers !■„ de deplacement du chariot 
auquel xls sont relies, caracterise : 

en ce que les moyens de trans- 
mxssxon sont des courroies (10,11 et 26,27) en boucle 
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affectees a et en prise chacune sur, un chariot , (4,3 
et 22,23), 

en ce que les moyens de renvoi 
sont des poulies (16,17 et 28,29) situees a chacune 
des extremites des chemins de guidage (6 et 20,21), 
et 

en ce que les organes moteurs 
sont des roues motrices (12,13 et 24,25) ; 

Robot selon la revendication 2 caracterise : 

en ce que les courroies (10,11) 
et (26,27) sont mues par l'intermediaire desdits moyens 
de coordination qui comprennent au moins un dif ferentiel 
(34,35,36) pilotable induisant le deplacement , 

- dans un meme ensemble mobile 
(1,2) de I'un quelconque des chariots (3,4 et 22,23) 
le long de son axe en fonction du deplacement d'un 
autre quelconque chariot de long de son axe, 

- d f un ensemble mobile (1,2 

au moins, 

de telle sorte que le differen- 
tiel au moins coordonne en fonction de la position 
assignee aux organes effecteurs, les deplacements des 
chariots mobiles successifs entre eux, et les deplace- 
ments de 1" ensemble mobile au moins ; 

Robot selon la revendication 2 caracterise : 

en ce que les moyens de pilotage 
du dif ferentiel au moins (34,35,36) est un moyen du 
groupe des moyens comprenant les moyens hydrauliques , 
les moyens electriques (38,40,42 et 54) et les moyens 
mecaniques (56) incorporant un embrayage et un frein ; 

Robot selon la revendication 1 caracterise : 

en ce que ledit premier chariot 
(3 et 4) supporte au moins un chemin de guidage, (21 
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et 20), dit deuxieme, d'au moins un deuxieme chariot 
(22 et 23) guide en deplacement suivant un axe Z conver- 
gent avec l'axe X et relie a une deuxieme roue motrice 
(24 et 25) par des deuxiemes courroies ; 

- Robot selon la revendication 1 caracterise : 

en ce qu'il comporte au moins 
deux ensembles mobiles (1 et 2) supportant chacun un 
organe effecteur (30,31) 

de telle sorte que les deux 
organes effecteurs peuvent former ensemble une pince 
(32) par le deplacement conjugue des deux ensembles 
mobiles ; 

- Robot selon la revendication (4) caracterise : 

en ce qu'il comprend au moins 
deux dits deuxiemes chariots (44,45) supportant chacun 
un organe effecteur (46,47) similaire, tel que plateau, 
les deux dits deuxiemes chariots se deplacant le long 
du deuxieme chemin (22) suivant deux axes Z et Z • paral- 
leles , 

de telle sorte que deux organes 
effecteurs forment ensemble une pince par le deplacement 
conjugue des deux premiers chariots supportant chacun 
l'un deux ; 

Robot selon la revendication 4 caracterise : 

- en ce qu'il comprend au moins 
deux dits deuxieme chariots se deplacant chacun le 
long d'un chemin de guidage suivant deux axes Z et 
Y convergents ; 

Robot selon la revendication 1 caracterise : 

en ce que le deuxieme chariot 
au moins (44) supporte un chemin de guidage (60) dit 
troisieme le long duquel se deplace, suivant un axe 
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Y f convergent avec ledit axe Z, deux chariots (58,59) 
dits troisiemes relies a une troisieme roue motrice 
(61) generant leurs deplacements par des troisiemes 
moyens de transmission/ 
5 en ce que les troisiemes moyens 

de transmission depuis l'axe Z vers 1 1 axe Y ' sont formes 
d'une vis a bille (64) manoeuvree depuis I 1 axe X au 
moyen de troisiemes courroies (63), 

en ce que les deux troisiemes 

10 chariots (58 et 59) s'assemblent avec ladite vis a 

bille (64) en vue de circuler chacun le long de I'une 
des extremites de celle-ci, 

de telle sorte que les organes 
effecteurs (46, 47) supportes par chacun des deux dits 

15 troisiemes chariots (58, 59) forment ensemble une pince, 

(48) les deux dits troisiemes chariots se depla9ant 
simultanement pour se rapprocher ou s ! eloigner ; 

9. - Robot selon la revendication 1 caracterisee : 

20 en ce que les courroies 

(10,11/16,27 et 63) sont des courroies dentees et equi- 
pees de tendeurs de precharge ; 

10. - Robot selon la revendication 1 caracterise : 

25 en ce que l'ossature est une 

ossature du groupe de celles comprenant les potences 
(68), celles-ci pouvant etre articulees (6), les por- 
tiques comprenant deux poteaux (66,67), les portiques 
comprenant quatre poteaux (70 a 73) ; 

30 

11. - Robot selon la revendication 1 caracterise : 

en ce que les moyens de guidage 
sont des moyens du groupe de ceux mettant en oeuvre 
les dispositifs de recirculation a bille et les dispo- 
35 sitifs a galets circulant le long de rails. 
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Robot selon la revendication 1 caracterise : 

en ce <3 ue chacun des elements 
mobxles est equipe d'un dispositif limitateur de course 
et d'amortisseurs. 
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Cartesian manipulator robot incorporating belt transmission means 

The invention is in the field of handling devices and it relates to a manipulator of the 
"Cartesian robot" type. 

This manipulator, of the type consisting of those comprising fixed elements (8) 
supporting at least one moving assembly (1, 2), itself supporting an effector member 
(30, 31), the moving assembly (1, 2) comprising a plurality of staged carriages (3, 23 
and 4, 22), each carriage, on the one hand, supporting a guide track (20, 21) for the 
displacement of the carriage succeeding it and, on the other hand, being connected to 
a driving member (12, 13, 14, 15) by transmission means, is principally characterised 
in that the transmission means are endless belts (10, 11 and 26, 27), each of the ends 
of the guide tracks (20, 21) comprising return pulleys (16, 17 and 28, 29) and the 
driving members being driving wheels (12, 13 and 24, 25) supported by the said fixed 
elements (8). 
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The invention is in the field of handling devices, referred to as program-controlled 
manipulators, and it relates more particularly to a manipulator of the type referred to 
as a "Cartesian robot" capable of displacing one or more effector members in at least 
two directions in space. 

It will be recalled that Cartesian robots are intended, in particular, for automated 
handling for applications such as palletisation, storage and the feeding or unloading of 
machines. These robots are formed principally of an assembly of fixed elements 
forming a frame and supporting moving assemblies and sub-assemblies, the moving 
sub-assemblies being displaced with respect to the moving assemblies, themselves 
being displaced with respect to the frame. 

Each of the movements of the moving assemblies and sub-assemblies is generated by 
driving members which can be controlled by automation or programming means. One 
of these driving members is generally situated on the frame and generates the 
movement of a moving assembly, the said moving assembly supporting at least one 
driving member generating the movement of a moving sub-assembly. The 
displacement of the moving assemblies and sub-assemblies is generally rectilinear 
along two perpendicular axes. 

The technological field of this invention will be more readily understood with 
reference to the manipulators described in the published patents FR-A-2 639 572 
(RENAULT and EVOLUTECH) and FR-A-2 606 313 (THIERON SA). 

The performance of these robots is directly connected to their dynamic capacity, i.e. 
to the potential speed and acceleration of the moving elements. This capacity is 
limited by the mass inertia of the moving elements. 

The aim of this invention is to propose a Cartesian robot having an increased dynamic 
capacity, wherein the said robot can be used not only for common operations such as 
palletisation or storage, but also in a hostile environment and/or at high speed and/or 
for operations requiring a high degree of flexibility or a twofold operation, such as 
nailing or welding. 

According to the invention, a Cartesian robot of the manipulator robot type provided 
with programming means and/or automation means, comprising fixed elements 
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forming a frame supporting at least one moving assembly itself supporting a moving 
effector member, the said moving assembly comprising a plurality of staged carriages 
successively supporting one another until the last carriage, referred to as the end 
carriage, which supports the said effector member, each of the carriages, on the one 
hand, supporting a guide track for the displacement of another carriage succeeding it 
and, on the other hand, being connected to a driving member by transmission means, 
the first carriage being displaced along an axis X along a first guide track, wherein the 
latter can be supported by one of the said fixed elements forming the frame, the 
driving members being situated at one end, referred to as the first end, of the first 
guide track and implemented by way of means for coordinating the movements they 
generate, the transmission means connected to each of the said successive carriages, 
on the one hand, each extending over at least the cumulative length of the guide track 
of the carriage to which they are connected and of the guide tracks of the carriages 
preceding it and, on the other hand, comprising return means for transmitting the 
movement generated by the driving member to which they are connected from the 
displacement axis X of the first carriage and successively along the displacement axes 
of the carriages preceding the one to which they are connected, is principally 
characterised in that the transmission means are endless belts associated with and each 
engaging with a carriage, the return means being return pulleys situated at each of the 
ends of the guide tracks and the driving members being driving wheels. The result of 
these arrangements is, on the one hand, that the dynamic capacity of the robot is 
increased as a result of the fact that the moving masses are reduced and, on the other 
hand, that the robot can be used in a hostile environment as a result of the fact that 
motors generating the movement of the driving wheels can be arranged at a distance 
from the effector members. 

The said coordinating means advantageously comprise at least one controllable 
differential inducing the displacement, on the one hand, in one single moving 
assembly, of any one of the carriages along its axis as a function of the displacement 
of any other carriage along its axis and, on the other hand, of at least one moving 
assembly, the means for controlling at least the differential being a means from the 
group of means comprising hydraulic means, electric means and mechanical means 
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incorporating a clutch and a brake, in such a manner that the differential at least 
coordinates the displacement of the successive moving carriages and the displacement 
of at least the moving assembly as a function of the position fixed for the effector 
members. The result is that the robot has a high degree of operational flexibility, on 
the one hand, as a result of the fact that the transmission means are belts and, on the 
other hand, as a result of the possibility of controlling the displacement of the effector 
members by controlled combinations of the implementation of the latter. 

According to a preferred embodiment, the said first carriage supports at least one 
guide track, referred to as the second guide track, of at least a second carriage 
displaceably guided along an axis Z converging with the axis X and connected to a 
second driving wheel by second belts. 

According to a first embodiment, the robot comprises at least two moving assemblies 
each supporting an effector member, in such a manner that the two effector members 
can together form a gripper by the combined displacement of the two moving 
assemblies. 

According to a second embodiment, the robot comprises at least two said second 
carriages each supporting a similar effector member, such as a plate, the two said 
second carriages being displaced along the first track along two parallel axes Z and Z', 
in such a manner that two effector members together form a gripper by the combined 
displacement of the two second carriages each supporting one of them. 

The result of the said first and second embodiments is that not only does the robot 
integrate a gripper function with a large opening capacity, the clamping of which may 
or may not be symmetrical, but the robot may also form a support for a plurality of 
tools in order to carry out successive operations. 

According to an advantageous embodiment, the robot comprises at least two said 
second carriages each being displaced along a guide track along two converging axes 
Z and Y. 

According to another advantageous embodiment, at least the second carriage supports 
a guide track, referred to as the third guide track, along which two carriages, referred 
to as third carriages, are displaced along an axis Y converging with the said axis Z, 
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these two carriages being connected to a third driving wheel generating their 
displacement by third transmission means, the third means for transmission from the 
axis Z towards the axis Y being formed by a ball screw moved from the axis X by 
means of third belts, the two third carriages being assembled with the said ball screw 
so that they can each be displaced along one of the ends of the latter, as a result of 
which the effector members supported by each of the two said third carriages together 
form a gripper, the two said third carriages being displaced simultaneously in such a 
manner that they move towards or away from one another. 

The belts are advantageously toothed belts and are preferably provided with initial 
tensioners. 

The frame is preferably a frame from the group consisting of those comprising booms, 
wherein the latter can be articulated, the portals comprising two posts, or the portals 
comprising four posts in order to allow the robot to cover a large working surface. 

The guide means are advantageously means from the group consisting of those using 
recirculating ball devices and roller devices running along rails, as a result of which 
the robot can be displaced in a precise manner and at high speed. 

Each of the moving elements is preferably provided with a travel stop and dampers so 
that the robot is suitable for industrial use. 

This invention will be more readily understood and details thereof will be clearer from 
the following description of a preferred embodiment with reference to the figures of 
the accompanying drawings, in which: 

Figure 1 is a partial diagrammatic representation of a robot according to a 

first embodiment of the invention; 

Figure 2 is a diagram illustrating the driving and coordinating means used in 

the robot of Figure 1 ; 

Figures 3 and 4 show respectively a second embodiment of the robot and the 
connections between its driving members; 

Figures 5 and 6 show respectively a third embodiment of the robot and the 
connections between its driving members, and 
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Figures 7 to 10 are each diagrammatic representations of other embodiments of a 
robot according to the invention corresponding to different 
applications. 

In Figure 1, a robot according to the invention comprises two moving assemblies 1 
and 2. The base of each of them is formed by two first carriages 3 and 4 running 
along a first guide track 6 which is supported by a fixed element 8 forming the frame 
of the robot. First belts 10 and 1 1 connect each of the first carriages 3 and 4 to first 
driving wheels 12 and 13 situated at one end 14, referred to as the first end, of the first 
guide track 6. The first endless belts 10 and 12 are associated with and each engage 
with a carriage 3 and 4 and each extend over the length of the first guide track 6. 
These belts 3 and 4 are oriented along a displacement axis X of the first carriages by 
first return pulleys 16 and 17 situated opposite first driving wheels 12 and 13 at the 
other end 1 8 of the first guide track 6. 

Each of the moving assemblies 1 and 2 supports a second guide track 20 and 21 along 
which a second carriage 22 and 23 runs. Each of these second carriages is connected 
to a second driving wheel 24 and 25 situated at the end 14, referred to as the first end, 
of the first guide track by second endless belts 26 and 27 which extend over the 
cumulative length of the first guide track 6 and the second guide track 20 or 21. 
These belts 26 and 27 are oriented from the axis X towards a displacement axis Z of 
the second carriage 22 or 23 by second return pulleys 28 and 29 situated at each of the 
ends of each of the guide tracks 6 and 20 or 21. 

Each of the second carriages 22 and 23 supports an effector member 30 and 31. The 
effector members 30 and 31 together form a gripper 32 by the combined displacement 
of the first carriages 3 and 4. 

In Figure 2, the driving wheels 12, 13, 24 and 25 are connected together by 
controllable differentials 34, 35, 36 in order to coordinate the displacement, on the 
one hand, of the second carriages 22 and 23 and, on the other hand, of the first 
carriages 3 and 4 and the second carriages 22 and 23. 

It will be recalled that differentials, such as 34, 35, 36, essentially comprise an input 
shaft, an output shaft and a rotating case arranged in a known manner. 
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The simultaneous and identical displacement of the first carriages 3 and 4, the second 
carriages 22 and 23 being fixed in relation to the first carriages 3 and 4, is generated 
by the first driving wheels 12 and 13 by means of a first motor 38. This motor 38 
drives the driving wheel 12, referred to as the first driving wheel, of one of the first 
carriages 4. This driving wheel 12 is mounted on the input shaft of a first differential 
34 and the driving wheel 13, referred to as the second driving wheel, of the other first 
carriage 3 is mounted on the output shaft of this same differential 34. 

The gripper 32 is opened or closed, on the one hand, by differentiated and coordinated 
displacement of each of the first carriages 3 and 4 and, on the other hand, by 
controlling the immobility of the second carriages 22 and 23 in relation to the first 
carriages 3 and 4. 

The differentiated and coordinated displacement of each of the first carriages 3 and 4 
is obtained using a second drive motor 40 which drives the rotating case of the first 
differential 34 in rotation. The immobility of the second carriages 22 and 23 is 
obtained by means of a set of two differentials 35 and 36. The input shaft of one of 
them 35, referred to as the second, is connected to the first driving wheel 12. The 
driving wheel 24, referred to as the third driving wheel, for driving a first second 
carriage 4 is mounted on the output shaft of the said second differential 35. The input 
shaft of the other differential 36, referred to as the third differential, of the said 
differential set is connected to the second driving wheel 13. The driving wheel 25, 
referred to as the fourth driving wheel, for driving the second of the said second 
carriages 23 is mounted on the output shaft of the third differential 36. 

The simultaneous and identical displacement of the first 22 and second 23 second 
carriages, the first carriages 3 and 4 being fixed, is generated by the said third 24 and 
fourth 25 driving wheels by means of a third motor 42 which drives each of the 
rotating cases of the second 35 and third 36 differentials. 

In Figure 3, the first carriage 4 supports a second guide track 22 along which two said 
second carriages 44 and 45 each supporting an effector member 46 and 47 run. The 
combined displacement of one of the second carriages 46 along an axis Z and of the 
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other 47 of the second carriages along an axis Z' parallel to the axis X gives the 
effector members 46 and 47 a gripper function 48. 

In Figure 4, the driving wheel 12, referred to as the first driving wheel, of the first 
carriage 4 is driven in rotation by a first motor 30. 

The output shaft of a differential 50, referred to as the first differential, is connected to 
the driving wheel 24 of one 44, referred to as the first, of the said second carriages. 
The output shaft of a second differential 52 is connected to the other, referred to as the 
second, 45 of the said second carriages. The output shaft of the first differential 50 is 
connected to the input shaft of the second differential 52. A second motor 54 drives 
the rotating case of the two differentials 50 and 52 in rotation. A connecting device 
56 comprising a clutch and a brake is disposed in the connecting zone between the 
motor 54, referred to as the second motor, and the rotating case of the second 
differential 52. 

The displacement of the first carriage 4 is obtained using the first motor 38 and the 
brake of the connecting device 56, the said brake ensuring that the second carriages 44 
and 45 are fixed in relation to the first carriage 4. 

The gripper 48 is opened or closed using the second motor 54 and the clutch of the 
connecting device 56. 

In Figure 5, the second carriage 44 supports a third guide track 60 along which two 
carriages 58 and 59, referred to as third carriages, are displaced along an axis Y, these 
two carriages being connected to a third driving wheel 61 by means of third 
transmission means. 

The third transmission means are composed, on the one hand, of a belt 63 extending 
over the cumulative length of the first 6 and second 22 guide tracks and, on the other 
hand, of a ball screw 64 extending over the length of the third guide track 60. The 
third carriages 58 and 59 each support an effector member 46 and 47 and are 
assembled with the ball screw 64 so that they can each be displaced along one of the 
ends of the latter. 
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In Figure 6, the means for driving and coordinating the movements are mounted in an 
identical manner to that described with reference to Figure 4. 

The displacement of the first carriage 4 is obtained using the first motor 38 and the 
brake of the connecting device 56. 

The displacement of the second carriage 44 is obtained using the second motor 54 and 
the clutch of the connecting device 56. 

The gripper 48 is opened and closed using the second motor 54 and the brake of the 
connecting device 56. 

The device 56 is referred to as a "connecting" device as a result of the fact that it 
controls the relation between the output shaft of the motor 54 and the differential 52. 

In Figure 7, the frame is a portal comprising two posts 66 and 67 and the effector 
members 46, 47 are tools, such as nail drivers. 

In Figure 8, the frame is a boom 68 which may be articulated along an axis of rotation 
G. 

In Figure 9, the robot comprises a plurality of first carriages, each comprising a 
conveyor driven by a belt 26, wherein the carriages remain equidistant from one 
another, but can be displaced together by a belt 1 1 . 

In Figure 10, the frame is a portal comprising four posts 70, 71, 72, 73. 

In Figures 7 to 10, members performing the same functions have been designated by 
the same reference numerals used in Figure 1 . In these figures, programming means 
74 control the implementation of the different motors and, consequently, the 
displacement of the different carriages. 

Although a preferred embodiment has been described and illustrated, it should be 
understood that the scope of this invention is not limited to this embodiment, but 
covers any device comprising the features described hereinabove. 
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CLAIMS 

1. Cartesian robot of the manipulator robot type provided with programming means 
(74) and/or automation means, comprising fixed elements forming a frame 
supporting at least one moving assembly (1 and 2) itself supporting a moving 
effector member (30 and 31), the said moving assembly (1 and 2) comprising a 
plurality of staged carriages (3, 23 and 4, 22) successively supporting one another 
until the last carriage, referred to as the end carriage, which supports the said 
effector member (30 and 31), each of the carriages, on the one hand, supporting a 
guide track (20, 21) for the displacement of another carriage succeeding it and, on 
the other hand, being connected to a driving member (12, 13, 24, 25) by 
transmission means, the first carriage being displaced along an axis X along a first 
guide track (6), wherein the latter can be supported by one of the said fixed 
elements (8) forming the frame, the driving members (12, 13, 24, 25) being 
situated at one end, referred to as the first end, (14) of the first guide track (6) and 
implemented by way of means for coordinating the movements they generate, the 
transmission means connected to each of the said successive carriages, on the one 
hand, extending over at least the cumulative length of the guide tracks of the 
carriages preceding it and^ on the other hand, comprising return means (16, 17, 
28, 29) for transmitting the movement generated by the driving member to which 
they are connected from the displacement axis X of the first carriage (4, 3) and 
successively along the displacement axes of the carriages preceding the one to 
which they are connected towards the displacement axis of the carriage to which 
they are connected, characterised in that the transmission means are endless belts 
(10, 11 and 26, 27) associated with and each engaging with a carriage (4, 3 and 
22, 23), in that the return means are pulleys (16, 17 and 28, 29) situated at each of 
the ends of the guide tracks (6 and 20, 21) and in that the driving members are 
driving wheels (12, 13 and 24, 25). 

2. Robot according to claim 2, characterised in that the belts (10, 11) and (26, 27) 
are moved by way of the said coordinating means which comprise at least one 
controllable differential (34, 35, 36) inducing the displacement in one single 
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moving assembly (1, 2) of any one of the carriages (3, 4 and 22, 23) along its axis 
as a function of the displacement of any other carriage along its axis and of at 
least one moving assembly (1,2), in such a manner that the differential at least 
coordinates the displacement of the successive moving carriages and the 
displacement of at least the moving assembly as a function of the position fixed 
for the effector members. 

3. Robot according to claim 2, characterised in that the means for controlling at least 
the differential (34, 35, 36) is a means from the group of means comprising 
hydraulic means, electric means (38, 40, 42 and 54) and mechanical means (56) 
incorporating a clutch and a brake. 

4. Robot according to claim 1, characterised in that the said first carriage (3 and 4) 
supports at least one guide track (21 and 20), referred to as the second guide track, 
of at least a second carriage (22 and 23) displaceably guided along an axis Z 
converging with the axis X and connected to a second driving wheel (24 and 25) 
by second belts. 

5. Robot according to claim 1, characterised in that it comprises at least two moving 
assemblies (1 and 2) each supporting an effector member (30, 31), in such a 
manner that the two effector members , can together form a gripper (32) by the 
combined displacement of the two moving assemblies. 

6. Robot according to claim 4, characterised in that it comprises at least two said 
second carriages (44, 45) each supporting a similar effector member (46, 47), 
such as a plate, the two said second carnages being displaced along the second 
track (22) along two parallel axes Z and Z', in such a manner that two effector 
members together form a gripper by the combined displacement of the two first 
carriages each supporting one of them. 

7. Robot according to claim 4, characterised in that it comprises at least two said 
second carriages each being displaced along a guide track along two converging 
axes Z and Y. 

8. Robot according to claim 1, characterised in that at least the second carriage (44) 
supports a guide track (60), referred to as the third guide track, along which two 
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carriages (58, 59), referred to as third carriages, are displaced along an axis Y' 
converging with the said axis Z, these two carriages being connected to a third 
driving wheel (61) generating their displacement by third transmission means, in 
that the third means for transmission from the axis Z towards the axis Y' are 
formed by a ball screw (64) moved from the axis X by means of third belts (63), 
and in that the two third carriages (58 and 59) are assembled with the said ball 
screw (64) so that they can each run along one c of the ends of the latter, in such a 
manner that the effector members (46, 47) supported by each of the two said third 
carriages (58, 59) together form a gripper (48), the two said third carriages being 
displaced simultaneously in such a manner that they move towards or away from 
one another. 

9. Robot according to claim 1, characterised in that the belts (10, 11, 16, 27 and 63) 
are toothed belts and are provided with initial tensioners. 

10. Robot according to claim 1, characterised in that the frame is a frame from the 
group consisting of those comprising booms (68), wherein the latter can be 
articulated (6), the portals comprising two posts (66, 67), or the portals 
comprising four posts (70 to 73). 

11. Robot according to claim 1, characterised in that the guide means are means from 
the group consisting of those using recirculating ball devices and roller devices 
running along rails. 

12. Robot according to claim 1, characterised in that each of the moving elements is 
provided with a travel stop and dampers. 



p. 

I 



